Abstract. This study compares the performances of twelve regional chemical transport models 
Model configurations

127
There are altogether fourteen modeling groups (M1-M14) participated, but M3 and M9 are not 128 included in this study due to uncompleted model submission. Table 1 shows the set-ups of the 
172
Please refer to supplementary sect. S1.2 for more information. 
239
The so-call "diagnostic evaluation" approach is adopted to check the model bias oriented 
Model inputs and initial/boundary conditions
253
The model inputs determine the sources of PM. 
269
To assess the impacts brought by using different IC/BC, the results of M1 and M2 models 
Gas-particle conversion
288
The following two indicators are calculated to illustrate the gas-particle conversions of S and N. , n-SO2, n-NO3 -and n-NO2 are the mole concentrations of SO4 2-particle, SO2 gas,
292
NO3
-particle and NO2 gas. The C(NO2) indicator only has NO3 -and NO2 in the denominator due
293
to the limitation of observation data. But it still can portrait the conversion of N between gas phase 294 and particle phase.
295
The SOR values (supplementary fig. S12 ) are lowest around the HBT region in north-eastern China
296
(10-40%) and highest in south-western China (60-80%). The X-CMAQ models (including WRF-
297
CMAQ and RAMS-CMAQ) produce similar SOR patterns, except that the CMAQv5.0.2 models
298
(M1 and M2) predict 10% higher SOR in the HBT region than the CMAQv4.7.1 models (M4, M5 fig. S14 (a-e) 0.12 to 0.57), resulting in a large inter-model difference (1sd% = 50%). This variation is of the 337 same magnitude as the variation of SO4 2-concentration (1sd% = 50%). The results suggest that 338 differences in gas-particle conversion among models could account largely for the models' 339 inconsistency in simulating the SO4 2-concentrations. 
Implementation of dust emissions/modules in models 353
The PMC concentrations at surface layer are calculated by subtracting PM2.5 from PM10 at the dust and non-dust sites. For the non-dust sites ( fig. 3(b) ), most models have well captured 379 the magnitudes of PM10 at the "API non-coastal, non-dust" sites (MB = -8% and NMB = -8%).
380
The sites marked as "API coastal" sites, which are located close to the coastal regions, are all 
388
For the dust sites ( fig. 3(a) 
Wet and dry depositions 414
This section compares the main removal processes of PM in the models: wet and dry depositions. DSwet, all models have high agreements on the proportions of the components. The modelled deposition is affected by the emission inputs as mentioned in sect. 3.2.
450
Therefore, two indicators are adopted to exclude the influences: washout ratio of wet deposition ------------M8  ------------M10  ------------M11 1 
